Celecoxib acts in a cyclooxygenase-2-independent manner and in synergy with emodin to suppress rat cholangiocarcinoma growth in vitro through a mechanism involving enhanced Akt inactivation and increased activation of caspases-9 and -3.
Emodin, a tyrosine kinase inhibitor, effectively blocked tyrosine phosphorylation of p185(neu) overexpressed in cultured rat C611B cholangiocarcinoma (ChC) cells and in neu-transformed WB-F344 rat-liver epithelial stem-like cells (WBneu cells). Celecoxib, a cyclooxygenase-2 inhibitor, markedly decreased prostaglandin (PG) levels overproduced by these respective neoplastically transformed liver cell types but was without effect in inhibiting PG production by untransformed WB-F344 cells that do not express detectable cyclooxygenase-2 protein. Notably, in combination, emodin (30 micro M) and celecoxib (35 micro M) acted synergistically to significantly suppress anchorage-dependent and -independent growth of C611B ChC cells and of WBneu cells over treatments with either agent alone. This prominent suppression of cell growth correlated with significant increases in the activation of caspases-9 and -3 and induction of apoptosis in the combination-treated cells, which was associated with an enhanced suppression of Akt activation. Here it is important to note that the concentration of celecoxib needed to suppress growth and induce apoptosis in the C611B and WBneu cells was markedly higher than that needed to effectively inhibit PG production by these malignant cell types. Thus, our data indicate that celecoxib is acting independently of its ability to inhibit cyclooxygenase-2 activity in suppressing growth of C611B and WBneu cells in vitro. Furthermore, our findings strongly suggest that increased inhibition of the antiapoptotic kinase Akt activation produced by the emodin/celecoxib combination treatment plays a key role in the mechanism by which this drug combination acts to enhance cell growth suppression and apoptosis in cultured C611B ChC cells and WBneu cells.